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Effect of a noise-optimized virtual monoenergetic
reconstruction technique on dual-energy CT for image
quality of inflammatory bowel disease
YANG Haitao, WU Xiong, JIANG Bo, DENG Kai, SUN Jianning, MEI Xilong

(Department of Radiology, Second Xiangya Hospital, Central South University, Changsha 410011, China)

ABSTRACT Objective: To assess the value of noise-optimized virtual monoenergetic imaging (VMI+)
reconstruction technique on objective and subjective image quality in patients with inflammatory
bowel disease (IBD) undergoing abdominal dual-energy computed tomography (DECT).
Methods: Datasets from 32 patients (22 men, 10 women) with IBD, who underwent abdominal
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KEY WORDS

DECT, were reconstructed by using the standard linearly blended (M_0.6), traditional
monoenergetic (VMI) and VMI+ algorithms in 10-keV intervals from 40-100 keV. Attenuation
in IBD lesions was measured to perform objective evaluation using signal-to-noise (SNR) and
contrast-to-noise ratios (CNR). Subjective evaluation was performed by 3 independent blinded
radiologists using S-point Likert scales. The overall image quality, image sharpness, lesion
delineation, and image noise were analyzed.

Results: Mean SNR and CNR peaked at 40 keV VMI+ series (SNR 8.28+2.34, CNR 5.10+2.10)
and they were significantly higher than those in linearly blended (SNR 5.82+1.44, CNR 1.53+0.86)
and all VMI series (all P<0.01). Subjective image parameter was the highest for the S0 keV VMI+
series regarding overall image quality (mean 4.80, all P<0.01). The highest image sharpness
scores were observed at 40 and 50 keV VMI+ reconstructions (mean 4.14 and 4.2, respectively;
P=0.415). VMI+ series at 40 keV provided the highest lesion delineation (mean 4.52, all P<0.01).
Image noise was low at the 100 keV VMI+ and VMI series (mean 4.58 and 4.40, respectively;
P=0.11).

Conclusion: Low-keV VMI+ reconstructions improves SNR, CNR, and subjective image quality
significantly in patients with IBD.

dual-energy computed tomography; noise-optimized virtual monoenergetic image; inflammatory

bowel disease
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Figure 1 Image of lesions with different reconstruction parameters (white arrow)

A: M_0.6; B: 40 keV VMI; C: 70 keV VMI; D: 40 keV VMI+; E: 50 keV VMI+; F: 60 keV VMI+. Window settings were as follows: width
300 Huy, level 150 Hu
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Table 2 Comparison of parameters of qualitative image assessment
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70 3.57+0.47 3.55+0.45 3.54+0.45 3.65+0.50
80 2.83%£0.53 3.51£0.42 3.03£0.57 3.71£0.57
90 2.56+0.47 2.53+0.47 2.49+0.39 435+0.46
100 2.1540.53 2.15+0.44 1.84+0.54 4.58+0.44
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80 2.93+0.54 2.88+0.62 2.65+0.52 3.40£0.54
90 2.33%0.53 2.65%0.73 2.66%0.78 4.01+£0.72
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